Effect of insulin-induced hypoglycemia on protein metabolism in vivo.
The effects of insulin-induced hypoglycemia (IIH) on leucine kinetics (mumol.kg-1.min-1) and interorgan flow of amino acids (AA) were examined in 2 groups of 18-h fasted conscious dogs. Insulin was infused at 5 mU.kg-1.min-1 for 3 h. IIH (40 +/- 5 mg/dl) resulted in a drop in plasma leucine (114 +/- 10 to 64 +/- 9 microM) and leucine rate of appearance (Ra) (3.1 +/- 0.1 to 2.4 +/- 0.2) within 1 h but gradually increased (P less than 0.05) to 145 +/- 30 microM and 3.8 +/- 0.5 by 3 h. Leucine oxidative rate of disposal (Rd) increased from 0.44 +/- 0.08 to 1.02 +/- 0.35 (P less than 0.01), and nonoxidative Rd dropped initially but was near basal levels by 3 h. When euglycemia was maintained, there was sustained drop in plasma leucine from 122 +/- 12 to 42 +/- 6 mumol/l, leucine Ra from 3.1 +/- 0.4 to 1.8 +/- 0.2, oxidative Rd from 0.36 +/- 0.03 to 0.22 +/- 0.04, and nonoxidative Rd from 2.75 +/- 0.4 to 1.6 +/- 0.2 (all P less than 0.01). IIH was associated with a significant net release of leucine (and other AA) across the gut (0.04 +/- 0.05 to 1.86 +/- 0.30 mumol.kg-1.min-1; P less than 0.05). In the group with euglycemia there was no significant change in the gut balance of leucine. We conclude that IIH is associated with a proteolytic response and that the gut is the major contributor to this response.